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(57)Abstract 

PROBLEM TO BE SOLVED: To dissipate the heat of a battery 
pack during the charge of cells and discharge when the battery 
pack is used. 

SOLUTION: This cordless power tool 20 has a housing 22 
which has a mechanism 24 coupled with a detachable battery 
pack 26. The battery pack 26 has one or more battery cells 36 
and an exhaust system in a housing 34 of the battery pack 26. 
and the exhaust system enables moving of the fluid through 
the housing. The mechanism 24 is associated with the battery 
pack 26 so as to dissipate the heat from the battery pack 26. 
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(57) [Bi|!«Jl 

m^^rn a-K^-x^t!I;^3I:R2 0tt^^!>v7v^'2 
tt-o t, L < IIJ: 9 #^<om?a-fe>'i' 3 6 t mi&y< y^2 
a«2 4timm/-5s/i5'2 6 75^f>?RSr?^«1-5J:9 
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1 

m^v-simf£mm^<'^i' t1^^•ti1tlt<r>^m%:t■r 
«c>3-KU';^Ki;^xA, 



#BB¥1 1-288744 
2 

S:i|#Slt-r5it*« 1 triEttroa- Ku;^!l!p;^XA, 
Iif*:« 1 2 ] tfifa««^5fl^fH-ot U< (4 J: #^15: 

i 1 1-5 IS*« 1 dlB^o => - K u;^t!):^XA, 
-KU';^«);'3X:ft, 

1 i^ifs^ro^- Ku;^lii;^»xA. 

1 5 ] *ilfB»«f iJ5«fc««9IE-feyw 5 *>« J: 

^(733-KUx^Sb;^x=ao 

1 6 1 mwmtmm—:>h\.< t) ^fc 

fEm«>3- KW';^t(i;*jx*, 
[iil*9i7] fltifE7rv*5SafB3-Ku;^Sij;^X:a 

^(^3— Kw;^!K);^XAo 
KL';^Si;tixj:o 

191 MfE7 r v;}5W?Bm?fi>'< y ^ ro^^ 
^-^^rttcfeSwiSr^lSt-rsit^^l 5J;:|H«<D3- 

im^m 2 01 ttlf57 r i'*5tfflE«?&/< s/ <0/N iJ' 
I'^'rttrfcS r t S:#«fc-t-5»*3fi 1 6 ^^:|H«o=J- 
K^;^^^l:^)X:g., 

(if*JS2 1 1 mw.mm^<->^^^mi-^fzii>(o%m 

<7)tS«Sr*1-5rt«:!|*S[t 1-511*351 4JriE«(7>=» 
-KV'^l!);^jXAo 

1-5i»*92 1 lrE«<^3- Ku::^I!j;^xA, 



( 3 ) 

3 

5 C t t i--5 2 7 tfE«©» 9 ^ Ui5r 

3J2 7»;:iSi6«Si!3^b"II6)icS?fi/^5/i5'. 

<^fflSrti«-r5fc*wt- hjK:/7'Sr$5>Jr*-f-5rt 40 
S:!|*«i:i-5II*«2 7lclEtt©it9^UBrSB<tS»/< 

[iij*iS 3 2 ] Wfa««-i5gt||B-o 1 1 < 14 J: ►) 

tSr#®i:1-5SI*3S2 7lciE«<OI6it)^t^fi6/i«?i 

Iit*ig3 3j SfIiai«;J5tSfE-ot>b<ttJ;«9^» 
ro-tr/KO 5 J; 5 S5^aro-fe/^S9 1> tJiSiEflf Sr^Sft 
fc*oSIE«:o*|6j#»t»|l. *3J:Vl}(rE-ot>t<ttJ: 50 
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t - h ^' ?r*1- S r t Sr#@t t •f-SiS*^ 2 

# (t^E. *3 J; U«mm^^ ?/ ^' co/^ ^7 i> b 
fc*ro7rVSr^-r-5::i:S:#ISi:-r'5it*«2 7J;:|E 
Ili*«3 5l *9fE«^;ii5flilfa-o>(>b<l±J;>?#fc 

-er5fc*07ri'?r*-t-S:iiS:#Stt-t-5iil*«2 7 
[fS*« 3 6 1 3fE«S-CfcoT, 

i-5if*93 6 |;:fS«o5E«Slo 
6 »cfH«w^mSg, 

Bo 



( 4 ) 

5 

t- h Sr#-f-5 r t Sr#®i: 1-511*^4 3 JCE 
[iTl*«4 5l ■fe-'^;5SJ:►)ii5^a■Cfc5««^i*^v^•tl^r 20 

*^4 4»^IE«o=i- KU5^»i:^X^, 

ISi:1-'5Sf*^4 SCilEKwn- KW>^l!i;'3X:a. 

fft-5fc*(DB3 P Sr*-r5 C t S:!^ t-t-5it*94 4 
tc:fE«<^=- Kw;^i();^X:ft„ 
[ii*«4 8] s»)^U"iffi?ifl;?&/^s/i?-efoo-c, so 

[if 4 9 ] WE-fe>'W t se-g- $ H)tSfIfEM1S;45fi|E 
t - h v'^'^' 5:^1-5 r i -^5111*^4 8 tela 

*9 4 9 lrf2«(0® 9 ^ L^Tt6>Sm?l6^< y ^'o 

5 1] t - h iyy ;!iSSfrIE-fe/K SSSfc 

» t -tSiS^Jg 5 0 tlE^WSt ») ^ U pTI6^im?i&^< 

^'o 50 
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!|^Stt-t-«»*^5 3Jj:ffittom?i6^'«yi'»ia«^fl2Bil 

[0 0 0 1 J 

T^AicHU, ^bi^i^l^v ='-Kw;^«);^)XAffl<^tt?& 

nmmtb^Wimwti j; u«m?ix-« y 9 <oms.mmm\m 

[00 0 2] 

[0003] =-v\^:^%timm^^m^i^^t^. m 



( 5 ) 

7 

m^fmmmxf^m\mL\>^^m^Riivo^. mm 
[0004] $<biiz^ mm''<i/i'\tmw^\zti^<yi^<D 

±, V^<o;)i(Dl;?i-fe/H4ji(D||?i&-fe/Hriii9|g^ixT 
m«-fe>'i'J:!3fc#<Sflt>U<ttJ5t 

(0 0 0 5 J 

[0006] 30 

e •? ^ L "II6/i«m^-< -> ^' t i^-g-r •& fc*0«fll5:*-r 

i^^'Sriiii-t-s t ^ t i-^fc AT-S>o-ctiifes?i 
[ 0 0 0 7 J J:*T-(i. 3te«^KSr 50 
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5/ i: ^-g-t S Tt *!)<D«|« Sr^r-rS /^ > i/Sr* 
S(ffE/N '^V*f-h^/->. ^ 5? Vt/rtir— o t> t < tti U 

t Sr i: i" 5 fc * T o T 2/ # 

(00081 *«W<75^HrotS;SfJ: J;tu«, ^«^MSr 

mx\±. mM^<y^*^hm^mm.-rhit)h\mm^^7' 



( 6 ) 

9 

[00091 **M»mBg©a;Sfciixtf, 3E«^MSr 

t ^ "lie t i-5 fc*T'feo Tmi2sm^< y ^ rtir 
mm sr^ vxmf^^mm $ fc 7 r v^js 

[0 0 10] *^0J<7)^icoli^,(r±ttli, ^S^raSr 
?t/-«s/ i:)S■&■t-«fc^^)0««Sr*i-5/^-J'i?>'^'Sr=fr 
^'oxmm^<y ^ (o^mmmam'p-r^. i^^mw^-t^ 

J: t) ii5fi.<o-fe/i^*>e>^gffl--t u< (life 
[00 11] *5IM<OlS7^Ci«;felcJ:ntf, SttJ^L^ 
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5 #^tll X A i , fiE«?a/^ s/ ^' 0/> v> y ^'rt 
nW<v^1i^h(r:>::L<D%,<J>^mni.r>X% 

T A Sr^ t Tgfti^SrSii $-tir^. fc*^)^ r >- 1 
(00 1 2J *^PB(^^-t:(7)ffi,*C(cJ:ittf. 3-Ku>5. 

-feVhU— v'a^' (concentration) , 'f'tii^^i^^^ 

-J/ ^' ttfi & ?Sf[-f- 5 fc * W P S:*-r -5 o 
[00131 ^^m(o^h:^£imM\zi:nt£. 9(rfE«p® 

[0 0 141 

5„ /^^7i^^^^2 2l4S»/-?-yi^O-gl5 2 6 irifg-g-rS 
!ti6«««2 4Sr*i-S, 3-KU;=^^e2 0J±S^6<) 
2 8 Sr* L, r <^^^ 2 8 14«?t^< s/ i' Wft^fl?)^ 

^ 2 9 tsg-g-fs. i^«i±ie«i^3 0 tWL. rroie» 

^30 14/N ^> v'V^ 2 2 3 2 Sr#^-f-5. 

[0 0 151 mM/<yi'2 6\ty^'>'J>y3 4i:^L. 
rW/NC'i^^'^'S 4I4/N!?5^^'^'3 4 03rtgBlJ:S«wm 
?l&-fe/U3 6Sr-^tr, /m? v=v^3 4 14ift^'>:x 

xA3 8Sr#L. r<D^M->;^xA3 8l4^^(D-fe/l-3 

3 4S:jii®-r5r.t. :te<ttJ«-fe/W3 6jat>-^^«l1--5C 
tS:^«Btb-CV>5, #^mj/^7'A3 8ttii««:'>*< 



11 

[0 0 161 mz^^m^^t. mM^<i/^<omm^j: 
m'mmm^7jk:^ixx\^^^o mm^^y^ 2 e i^ei i xm^ 

^nSJ:9tc/N^7>?>'i/3 4. ^i:xf^ AoU40tm 
pa4 2irSr<ixfc«IMe/;^xA3 8S:*i-So "fe/^a 

fi— ot>L<ll<l:!?#tfi:C>/<^;/>^/W4 6, 4 8, 5 0. 

:^lr:^i^#»tSo aSrJ*. SfEflciiSSK4 4rttrgl6AL. 

[0 0 171 ms^^m-r^t. mi&^<y^<Dmm(D 

A6 4Sr#;tfc/N'?i;:/:/6 2SrWU 

6 8:feJ:U^'>*< i:t>-o<DfflPgI5 7 OSr^-f^o $ "b 30 

2 fi-^-^ 7 4 r t r>x^ . 7 4 lima 

^-^7 4llf^ii)b9 5o :7r >'7 2f«^?rm?&/>'y 
^(DAnU^iftLX^Wj^-^^o mi^nmm^yi^e 6± 

oT. mmmiik^<y^ Go^^Lxmn^t. iebu)^ 
6o^it'Lxmi^^^M\i'hmm^<y^j;^\c^&f>m^ 40 

[00 181 m?fi(^^^^>i^i^^^«:5t(wfE«*tt 
yc<J:9?^^^^:y:7/i.7 5^ 7 6. 7 7. :ib^ctt/7 8^^L 
o^o mi\::<RmBX7jk;^ti^Xo\^m^(0^^ 
^'y>^^iftLxm{^^^m^'^^^^\^m^6^t^:yr 
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[0 0 19104 (a) iBctI>*ia4 (b) Sr#flg-rs 

ar. :^wM<omm^j:mMmm^m7jk$tix\^^^o 

X\ S?&/'^5/i5^fi/^'?>^^^8 0. 4oJ:t/^»(^-feyu3 

/I- 3 6 ;J>^bSRSraS;55-ryc*!)l;i'fe/i-M{wffigft*!> $nSo 
^tUSB^J' (projecting portion) 8 
eilt-hv^:/^^' 8 4<D:7^i/8 8 Idf^ttT^Sr^Sfi^ 

i/8 OrtlcSS:<D::^n>> h9 0;5S?g^$n5o t-h>^ 
^^iJ^ 8 4{l^Uig55> (projecting port 
ion) S2i:m^X\i^^^mWy'>^(0\,^f)^ti:^mX 
hX<. Sfel8iS5:»8 2H-feyw;&^bfiS:5lttBUTt:-h 
^>>'^8 4--ex.'5i^«)(r^JgK-efc^;^^tU<tt. « 

a^^<7)^ibb;ji^T*fo6o mty^yss^^fLxmrn-t 

\^^x^h\zmu\:i^£^z tt*^^htix\^^^m^±^i^^Wi 
tmn^o hsoiifRis-i^^-rsytfcicaE^*: 

;d5>^>f >8 8±^»(ttT.5r ^^Rrig|;iLTV>So ^e>(w 

irp^\z^^fho^o 04 (c) (±*«pj(Df+ApteJ^^^JS 
Jg^^^-To ''^»J^i^:/i/8 0' ;!i5:g^<7);^n^y h^^L 
?iv^::^S:^ij-|i. m?&/< 5/^5^(^04 (a) 43 J: 1/04 

(b) <^)t<^tSfitbTV>So «a<?5't/^3 6f±t-h 

'yy^ 8 4 tTS?j675^bS?fe--fa^^Kj$ -^5 r t 
^ ^fg ^ r S fc i6 t^Hae^tt ^ 5 W Ir^^tt 

So ^ffia55>8 6(it:-h^/:^^8 4<^:7^>'j;ii^tfc 
fRiS:S!i*«Jlc|»*1-sy5:Ji)lr«?i6-fe>Fi.SrSDffltPo J: 9 

ii5V>^a*t?feS:ii:7!i5^?3tiTV>Si?>'^;a5 3 6' T-^$ 

<. tb<ll»A'&)*%. y/utU<li^y-;^/.^.ifO 
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13 

[ 0 0 2 0 1 ig 5 sr#^,i- ^ t . nm6^^j:mmmm^m 
1 0 0 ^^^rfijffl vfzmmvh D . 

^108. 1 1 o^lm?l&<^/^^?i>^^^l 0 ortt^:?&fcv^ 
114, 116, 1 1 SldJ: OHJa-fe/i- 

3 6 ±i:mti^mmif ^nx mny^n^hi^m^^^i^ 

V iim* ^/ft^-r ^ v;? ^rt a $ ^ 

nm^f-UA 1 2 0 ic^'&six, z(K>mi'U^v» 1 2 o 

[0 0 2 1 1 m6itm5(o^^\ch— h;K>^y 1 0 es: 
g^a6$n^o ^::t\ m>^\-tmM(r>±mzt>fzr>xm, 

m4\z.m7hhtLh(otmu\^x\^^o x^t^x^tit^h. y 40 
3 2 iim»/'?^y^(0vN!^>?>-tJ^i 3 o;5^e)^Sriiv^^^i- 
100 2 2] E|8Sr#flg1-5^. Ma«)*:7Ti^<^^i^ 

;i^o#K^^l 4 0T?«$ix^o 
St36^?S>^r ^^«7)^v^^— /ui 4 Oil. ^^1 4 4 SriR 
^•r^>'^!?v>^i/l 4 2SrW-r^o ^^-^i^^-i/llAPl^B 
1 4 6i3j:t;ffipgpi 4 8 t>*i-^o Jft^llitltlfB 1 4 
9TSi9H*ixfcttiag»l 4 8Sr^L> 01*5J:U^EI2 50 
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-g^-f-Sfcd^^tcmfLfi^Stti^ 1 5 0 \±y^^^^l^^ 1 4 2 

i6{;:l;^6^^»^^i 52yt^^^'J:^^\ 4 2^c@$$t^ 

*3cttJ?7r>^l 4 4<^f^fflSr*J»"r^fc*(^/Nr>i^>'i/ 
14 2rtlrfe5o ®-?6?J/^'iX<5r->?l 5 4lii^>^,Jr ^Jx 

5 <t 5 \zyry^^m^^^fL^\znmkv^mtm^^ 

[0 0 2 3J ig9Sr#B8i~5<!r. 3tm8S<^^«0;5SEI* 

;i)^o#fig?5F;g- 1 6 or-^$nTv^^o 3tm^i 6 

yry(n^'y=i.-)Vh'i^'^^:bfL^\zm^=^\ 6 2Sr# 
i-So ^mSil 6 0I±S$B1 6 4Sr#L. roSlfPie 

APSJl 6 7i3j;t/tiiPSBl 6 9 

1 6 6li^«l;55^«sslc^^cv^•c«ft/^'s/^^c^lEAtTal 

ig-rs r t Sr^teiC'tSf::J?>trS|fB 1 6 4 

5o 3te«^fimT-«J>'^'^7^-"v^l 6 SSr^L. 

[0 0 2 4] im^ \ ^o\tm^^<y^t^xyry}i^ 

«i=-i 6 2\tyry^^m^^^fzt>\zjmw<v^nx 
a^sun^p stm^ t^i\.hh^\zyry^ms^ ^t^^^ 
[0025] *fc. ^msiiEi 1 0 irgi/T^-r^ J: 9 

te*>'r V(0^v?^-/H 4 Ort<D7T VI 4 4S:f^i!l 
-g^^ix^o SfoT. yr:/i 44Ji^M$ix^J:9lwf^ 

[00 2 6] 01 8 0;55^$ 

nTV>^, 3Ea:Sl 8 0;55g^U5v^^xAl 6 6i:*£^$ 
n/c7r>^l 8 2Sr*"r^w<bS:^lttf. jtefiSl 8 0 
fl^mSl 6 0,hS<ElT-feSo 7TV18 2HAPai 
8 4^^L»ft*^^i(i^-li:^<h^l3:ffiPgi51 8 6*:frt 
ttjtt/'^:y^rt{C«ft:^^Sj$-fr^o 1 8 0 (0 r 

a-eii. 7rvi 8 2fiF;fS$*i'^^9i-fii!i$n^o 
5 §o w <^«lttiSglitt^6?JS^«iF- 1 6 2 J: o 



( 9 ) 

[0 0 2 7] 01 2^0mi-^t. ^mi^tiiyryo^ 
v'3.-y^^S|a8W<t5^-lll^$4^-CV^^, Z.ZX\ 
6^ti:yry<D'ei?a.—/ui 9 oii/^'C^'yy^i 9 srtt:: 
7ryi92. AP8B194, iSiO^tbPffi!! 9 6Sr^r 
•t-2)„ t-h/K>y2 0 0t>$feir^LfcJ;9l::^^!>-::^i/ 

— h'yyir 2O2i:m0.L. t— 2 0 2l±7r 

P), t-he/i'i'(Oil5Ja«l2 0 6 0±Sr»fLh,5. 
S'^'iiiSfificTJ^trtt. t- hjKy:/2 0 OI4aSfti6Sn 

>'<s'^F'llr5lA$*t5'5o ^r^-^i^a— /n 9 ott^ 
my<'yi^ i:'f^'^-r^tz.ii>\zm^tfymm^2 1 0 t>*i- 20 
•5, m^Waftb^2 1 2ttt;t3E«lii 6 oi^-g-i- 

5. ttl«j6<?'!e7r>'*i^=^-/H 9 0F*9(Om^=-SBp'!i2 1 

[0028] 013?)»^E115 Sr^^-f^. t . ^^m<D 

l!^mm/Mm^2 2 OI4/^^' v'^'^/2 2 2 SrW-r?), 

v?^^'2 2 2 ttmS^gB^J-2 2 4 Sr*i-5. 
^ff55^2 2 4»4m?6>'<y^'<0/>!^5?>^^=Sr§Si-5fc«> 30 

<T>mn^^^-ti>WM''^'^'^y^2 2 2fy(r>^^m^u 

gB2 2 6*3j;0!|±lPa2 2 8^#-r-5, APgBti/^C'v? 
>'^'2 2 2l^«^^^ HJ:»6f*:iSg|EXi-5r tSrnltgt 

tilPa5f4/Ne'v?i^^'<73^^ h;{i^e>»ft(*/OSMtB 
Lt:«?fi/<s'i!'rt«A1-5ri:Sr^l6i t-CV^S,, A 

pgfi2 2 6(±fflji3g«2 3 0-eaias^pn. ^j^oapsb 
t»^SU5>2 3 2 troKJj:iSii^a*»ftf J; 5»il&^lflJ 

^J-2 3 2;45/^^J'-✓'>•^'2 2 2 0 #lt Pj^S, *&iF^gC 
5^2 3 2tt2«;4St&^-g|J5^iSriiiiLTJ«ig^firtlr»fEA 40 
U e>cv^f ARSli2 2 6*ai5J:5t::'5:?.rtSr^tgt 
■f 0 5/^2 34 Sr*i-5, 

[0029] El 1 4 l^i^i-J: 51^. O y ^ifh L< life 
5^WSt±a5 2 3 6/!i5mPgB2 2 8 JS !3 »wRfi*i)6$tV 
•5. «KflC/JS«?l6^-'s'^'<0/>!?5?v^i'rtfcglEA-t-5i:t 

mi 4Ti±, /^^7i?>'^'2 2 2I4AP&I52 2 6 tttiPgB 
2 2 8 twMT«Kfl!:SrSH!i$-B:5fc«!>ir7r>'2 4 0Sr 
*i-5o 7rV2 4 OI4^»)ft;tSg2 4 2JrJ:o-C#^ 50 
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33J:l/Ji^$n5o Ell 4-ettf]!?tfex.«§2 4 2t4ftffl 
#ii5^S<0 J; 5 lc#t!iT-7r V 2 4 0 ^|^f^IilJ3 

$ f> = - K 2 4 4 l4m?io»^/*D!8iS 2 
2 0 til;;^)^Jitt-t-5fc*lc7 r V'fe iU^^D 

S^lfiio^D 2 4 6 {rfe-g- Sn^o 
(0 0 3 01 ^h\Z, -<Ji'^=-^^^imm\^tz.mm.2 5 
0 (ffi2il|*-eEI^S*t.5) W:APlFI!<0)S<-eEfiSt*S 

^'F*9lc»£A^*x2.. ftip$iX3t«ft:t)L<ttM$nfc 
»iE»:?:tittb5 5« -</i'^:.i^mS:?iJfflLitge2 5 0 
2 4 6 ii^^ J: o-C-s^-wf-xSii* 
Sr^iJffl Lfc§^« 2 5 0 ;iS?^iP<^ffl t U < iWDfif^fflyiSBIf 

[003 1] 01 5Sr#flgi-5i:, «ffiOj!nifVg/jft*p 
§12 2 onmmfamw&mt^Tn^ixx^.^^, r rT\ 
«»j^*P:g&i4 g ^^<r>m t) 2 6 0 «5^li)S;w^ «? 
«ixLlS2 4 2til#ift^e>itTV^5rtSrK5»t«. 9c\z. 

<DX\ mmiiv 7rV2 4 0Sr#^i-5ji^i4SfflLit 
«I!J^xlS2 6 0tS«-r5o «ffi/<S'^W/>l}'v'>'^' 

6 OI4ii^ro^ffiLfcfirgicMt9. 7 r ^SriW^-fS, 
[0032] SiFEi¥»l^Clftigj4*^?^W»* bV^|ll£li 

[EIS(^fBS¥«ti^!^] 

itzii>\zBmi:mmf^i-^. mm\zm^xwi-<D0m 

[0 2] *«l^»rj;S«m^<-yi'<ogl5:5^»rffi0-Cfc5, 
[03] *^M»cJ;5l;?i&/>'s'^'«)te</)|ljg®eio»fffi 

0T*fc5, 
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